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A Study on the Development of High-Speed Control Algorithm
for the trapezoidal Brushless DC Motor
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Korea University, Sunchon National University, Samsung Electronics Co.

ABSTRACT

The Objects of this paper are developing and
also improving a high-speed driving system of
bushless DC motor(BLDCM) with economical
and practical performance. Because BLDC motors
are manufactured that each motor can create
proper torque for their individual purpose, it is
difficult to increase over the rated speed when a
motor speed (with it’s rated road) is reaching to
a maximum speed so the motor torque cannot be
increased. This paper verifies the effects of
Leading Angle Algorithm, that is proposed on
this paper, with examining existing methods to
maximize the torque of a motor in high-speed
driving area. The arithmetic processor for this
experiment is TMS320C240 DSP controller that
1s designed for a special purpose of motor
control in Texis Instrument Inc., and the used
inverter is PMI10CSJ060, a Intelligent Power
Module of Mitsubishi Corporation.
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Fig. 1 Phase current and emf waveform in the
high-speed region
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Fig, 2 Phase current and emf waveform when leading

commutation point by @°
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Fig. 3 Graph of speed vs torque maKing a leading
angle commutation
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Table. 1 Ratings of motor

Ma/=25 34/63
e Mt AC 110 [V)
837 7 3.44 (A)
HA/20 5% | 3.000/4500 {rpm)
HH 238 (P 300 (W)
EAMEk) 0.29 (NmvA)
e PUE( 8.26x10"° [Kgm?)
X R 1.5 (2]
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Fig. 5 Phase current, emf, and torque waveform when
making leading angle control by 10° (a) phase
current and enf , (b) torque
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Fig. 6 Phase current, emf, and torque waveform when
making leading angle control by 20° (a) phase
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Fig. 7 Phase current, emf, and torque waveform when
making leading angle control by 30° (a) phase
current and enf , (b) torque
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Fig 8 Phase current, voltage waveform when maKing
leading angle control by 10°
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Table 2 Table of speed, current, and power according
to leading angle

&2Hgt =T NE k=g

) (rpm) (A) (W)

0 3000 2.2 102

5 3050 2.2 103

10 3205 2.25 106

15 3210 2.35 110

20 3300 2.42 114

25 3380 25 120

30 3512 2.65 128

35 3840 3.1 151
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